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Abstract 
Previous research findings showed that increasing the arousal levels to specific extents improve the performance and beyond that 
decreases the performance levels. The purpose of present study was to determine the effect of viewers on increasing arousal and 
its impact on the athletes’ depth perception. Participants of this study include 58 athletes from Iranian University students (23 
female and 35 male with mean age of 23/3 and standard deviation of 2/16). The sport competitive anxiety test (SCAT) was 
performed to evaluate the level of participants’ arousal. Moreover, the instrument to test the depth perception was the electrical 
examiner of depth perception (122B). Participants performed the examinations under two motivational environments (with 
viewer and without viewer). The results of paired t-test showed significant difference between athletes scores in depth perception 
test under two motivational environments at 0/05 significance level. In other words, participants in high arousal environment (i.e. 
in presence of viewers) had inaccurate estimation of depth perception. This effect was same in both genders. The results of this 
study indicated that participants in high arousal environment pay attention to different information resources or different 
peripheral cues which cause to an inaccurate depth estimation. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
In sport psychology, the preparation of athletes for the best performance is highly related to the modification of 
arousal levels. Past researches suggest that increased arousal to certain extents improves the performance and further 
increase results in weaker performance (Schmidt and Lee, 2005). This effect is known as the inverted U principle 
which is proposed by Yerkes Dodson (1908). Based on this principle, in the moderate level of arousal, we will see 
most optimal performance (Schmidt and Lee, 2005). On the other hand, some theories state that the inverted U 
principle has some limitations in describing the relationship between arousal and performance such as the 
relationship between arousal and performance is not always linear (Hardy, 1990; Jones, 1990; Nice, 1988). Fazey 
and Hardy (1988) showed that the performance improvement depends on the complex interaction of cognitive and 
physiological components of arousal. In fact, arousal is defined as a range of physiological and psychological 
activities in the continuum extending from deep sleep to intense emotions (Weinberg & Gould, 2003). Arousal 
includes components such as the goal setting, task importance, viewer’s presence, and reward. These components 
raise the arousal before and during the performance (Burton & Raedeke, 2008). 
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Based on perceptual narrowing theory (Kahneman, 1973), increased arousal causes to narrowing the focus and 
increasing the elimination of the external environments inputs. Moreover, the number of attention transfers to the 
various input resources will increase. This effect is known as an increased distractibility (Schmidt and Lee, 2005). In 
other words, high levels of arousal cause people to focus their attention in each moment to various sources which 
some of them provide irrelevant information and lead to ignoring some of the relevant cues (Eysenck, 2004). The 
increase in the narrowing of focus of attention and increased distractibility against the irrelevant cues occurs caused 
by different sources of arousal. One of these resources is the presence of viewers (Schmidt and Lee, 2005). 
Audience is one of the effective factors in athletic performance, as it has seen that the athlete performs the tasks 
good  in  practice,  but  fail  to  show  that  during  the  competition  or  vice  versa  (Weinberg  &  Gould,  2003).  As  Witt  
(2004) stated, the presence of viewers may cause to accelerated learning and improved performance of motor skills. 
On the other hand, Groce and Rocks (1991) in their study on the effects of co-actors and observers on motor 
performance concluded that the performers experience higher levels of stress in presence of audience (Anshel, 
1997). How the presence or absence of others impact the performance of athletes was studied by sports 
psychologists based on primary experiments of Alport (1919). The subsequent researches (e.g. Guerin and Innes, 
1982) showed that if players notice that their performance is monitoring, arousal increases and social facilitation 
effects will appear (Iso-Ahola and Hatfield, 1986). Based on these findings, especially according to the theory of 
social facilitation, several hypotheses are proposed. Zajonc stated that the presence of viewers increases the general 
motivation and performers’ level of activation (Zajonk, 1965). Accordingly, this non-specific increase in activation 
is the natural response of organism for preparation to respond to unpredictable acts of others. It has been appeared 
that emotional arousal, moderates the attention and memory (McGaugh, 2004 & Phelps et.al, 2006). Changes in 
physiological state, cognitive processes and mental distress are the result of fear and anxiety. One of these changes 
that frequently occur in sports is change in individuals’ arousal (Anderson and Phelps, 2001). In general, emotional 
behavior is organized in two psycho-physiological dimensions: 1) Valence, with the range extended from negative 
to positive, and 2) Arousal, which range from low to high (Stefanucci and Storebeck, 2009). Researchers in the field 
of psychology use variety of methods to assess emotions in the laboratory. One of these methods is arousal 
measurement. Depth perception is one of the most important visual skills for athletes, especially in sports which 
require accurate spatial navigation (Stefanucci and Storebeck, 2009, Wood, 1983). Depth perception is simply the 
ability of visual perception of the world three-dimensional (Goldstein, 2002). Previous studies on depth perception 
suggest that as a result of increased arousal, the person may overestimate (Stefanucci and Storebeck, 2009; 
Storebeck and Clore, 2008). 
2. Methods  
The population of this study consists of all students in the faculty of Physical Education and Sport Sciences in 
University of Tehran. Based on the sample size formula, 58 volunteers were randomly selected (23 females and 35 
males). Athletes were aware of testing protocol and informed consent was obtained from them. The instrument used 
to measure depth perception was electrical depth perception device (Model 122B). The instrument consists of a 
metal box, a lid at the front, a keyboard which a wire connects it the device, and three vertical bars inside the box. 
The central bar is movable and the other two bars are fixed. In the beginning of the test, the central bar begins to 
move between other bars in the horizon line approaching the subject’s eyes. The subjects’ task is to press the button 
when they think all three bars are exactly in one line. Afterwards, the bars will stop and the examiner, using graded 
strip along the device, detects the subjects’ error rates in the depth perception test in cm scale (Goldstein, 2002).  
To ensure that the subjects are reached to a high level of arousal, the sports competitive anxiety test (SCAT) was 
used which is provided by Martens, Vealey and Burton (1990) for measuring the anxiety experienced by athletes 
before competition. The test includes 15 items which the subjects should express their opinion about each item by 
choosing one of the options “rarely, sometimes, and often”. There are10 main items which are scored from 1 to 3, 
and 5 fake items that are not grading. Gaining the score from 17 to 24 in this test will consider as a normal level of 
anxiety, scores above 24 indicate high anxiety score, and below 17 indicates low levels of anxiety (Martens et.al, 
1990). The procedure was as follows: First of all, examiners provided a condition with minimum pressure caused by 
viewers and a quiet and comfortable place to sit. Subjects under these conditions (without viewers) completed the 
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sports competitive anxiety test (SCAT) and did the depth perception tests (three trials). Then the viewers were 
allowed to enter the test site, surround the subjects and see the subjects’ performances. To ensure that athletes have 
reached high levels of arousal, immediately after the arrival of viewers, sport competitive anxiety test (SCAT) was 
completed again. This time, subjects did the depth perception test in the presence of viewers (three trials). To 
perform the statistical analysis, using descriptive statistics, mean and SD of efforts carried out in two tests was 
calculated in two motivational environments. Then paired t-test at significant level 0/05 was used to compare the 
scores of subjects in the depth perception test in both high and low motivational environments. The statistical 
procedures was performed by the software SPSS (version 17.0). 
3. Results 
The average age of subjects was 23/3 years, with standard deviation of 2/16. The subjects’ scores in the SCAT 
are  presented  in  Table  1.  As  we can  see  in  the  table  above,  subjects’  scores  in  two phases  of  the  SCAT showed 
significant differences. Therefore, we became sure that the motivational variable applied in this study has been 
successful in raising the arousal levels. The scores of subjects in this test, as separated based on different genders, is 
presented in the table below. Table 3 presents the results of depth perception test in two motivational environments. 
The scores are measured based on error or deviation from the zero and in cm scales. The paired t test at P<0/05 level 
showed a significant difference between the results of depth perception test in both low and high motivational 
environments. As a result, subjects in high arousal conditions had more errors in depth estimation tests. The results 
of paired t test are presented in the following table. 
Table 1. Subjects’ scores in SCAT test in two motivational environments
Paired t testSCAT
Motivational Environment
sigd.ftSDMeanN
0/00057 -11/20
1/8516/1758 Low arousal
2/6020/3158 High arousal
Table 2. Subjects’ scores in SCAT test in two motivational environments: gender differences
Paired t test SCAT 
Motivational Environment 
Subjects
Sigd.ftSD Mean NGender
0/00034-7/95
1/91 15/8535 low arousal 
male
2/42 19/9135 high arousal
0/00022-8/08
1/69 16/6523 low arousal 
female
2/79 20/9123 high arousal
Table 3. Subjects’ scores in depth perception test in two motivational environments
Paired t testDepth perception (cm)
Motivational Environment
Sigd.ftS.D Mean N
0/00057-5/371
0/281 0/779 58 without viewer
0/423 1/110 58 with viewer
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According to Table 4, significant differences between the depth perception test results in two different motivational 
environments in male and female athletes were seen. Both genders showed similar results in this test. In fact, male 
and female athletes had higher scores in depth perception tests under high motivational environment than low 
motivational environment. 
Table 4. Subjects’ scores in depth perception test in two motivational environments: gender differences
4. Conclusion 
Researchers in this study by modifying one of the environment motivational components (i.e. the viewers) tried 
to increase the arousal levels of subjects. The results of sports competition anxiety test indicated an increased 
arousal in athletes in the presence of viewers. Then the scores of subjects in depth perception test were compared in 
two motivational environments (with and without viewers). The subjects had more precise performance in depth 
perception test in an environment with optimum levels of arousal (without viewers) compared to the high arousal 
environment (in presence of viewers). In fact, subjects in the environmental in the high motivational environment 
had  more  errors  in  estimation  of  depth.  When  subjects  estimate  depth  without  the  presence  of  the  viewers  the  
arousal level is medium or optimum. But as the arousal increases, the performance suffers. The results of present 
study fully support this principle. Based on the results of this study, arousal can impact the low level processes such 
as attention and perception, however it was previously showed that arousal impact the high level processes like 
memory (Storebeck, 2008). But the question that is raised is how arousal affects the depth perception? Previous 
studies have shown that arousal changes the direction of attention (Easterbrook, 1959). Thus, environment changes 
in this study can lead to changes in the attention process which can affect cognitive processes per se. The findings of 
previous studies show that affective stimulus can capture attention and cause bias the perception process (Anderson 
and phelps, 2001; Ohman, 2005; Ohman et.al, 2001; and vuilleumier and schwarts, 2001). So if the emotional 
stimuli can capture attention, it will be possible that these biases affect the perception. The evidence shows that 
threat related information cause to narrowing in attention (Mathews, 2006). Gable and Harmon - Jones (2008) found 
that motivational emotions can narrow the attention extent. Thus the results of this study, in line with previous 
findings, show that subjects at high motivational conditions (compared to low motivational environment) pay 
attention to diverse information resources, or different cues which cause to differences in depth perception. Besides, 
the recent research in the neurological sciences shows that the attention affects the cells activity in the visual cortex 
of brain (Kastner, 2004). Duncan and Barrett (2007) demonstrated that arousal makes some aspects of environment 
which come to visual awareness percept larger. This findings support the previous theories which state that arousal 
can narrow the attention extent and subsequently alter the perception of objects. However, the experimental 
evidences in neurological aspects of depth perception are rare and more research is needed to understand the 
fundamental processes. Moreover, it has been clear to researchers that the referees, novice learners and elite athletes 
are potentially threatening for players. As a result, the awareness of their presence, by increasing anxiety, may be 
more harmful rather than helpful (also known as perceived threat). Also, the amount of perception and reaction of an 
athlete to the viewers is called as the evaluation potential. If this perception cause damage to the performance (due 
to increased anxiety, poor concentration, etc.) the situation will consider as fear (Anshel, 1997). The results of this 
Paired t test Depth perception (cm)
Motivational Environment Gender
Sigd.ftS.DMeanN
0/00234-3/324 
0/3010/78135without viewer
Male
0/3901/01835with viewer
0/00022-4/455 
0/2560/77723without viewer
Female
0/4431/24823with viewer
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study suggest the coaches to recommend to the athletes that firstly and foremost focus their attention on the task, not 
the viewers, especially when tasks are difficult. These findings can be helpful in sports which the depth perception 
plays an important role in them (such as sports that athletes chase the ball or opponent). The results of present study 
are in line with the results of Rachmn and Cuk (1992). They found that individuals in fear conditions estimate the 
bridge altitude higher. Also Teachman and colleagues (2008) showed that people with high fear compared to those 
with lower levels of fear estimate the balconies height greater. In a similar research, stefanucci and storebeck (2009) 
showed that people with high arousal estimate the balcony height and the size of objects more. The present study in 
line with previous studies (especially stefanucci and storebeck, 2009) suggests that the emotional arousal affect the 
perceptual judgments. These findings can be investigated more by the researchers in the field of emotions and 
perceptions, but it seems so soon to make a definite statement about the basic processes. 
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